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Description 



Field of the present invention. 



[0001] The invention provides methods for determining anti-ligands capable of inhibiting ligand binding to peptides 
of a new chemok.ne receptor. The invention also relates to screening for drugs binding specifically to said peptides 
and treatments involving said peptides or the nucleic acid molecules encoding said peptides. 

Technological background and state of the art. 

[0002] Chemotactic cytokines, or chemokines, are small signalling proteins that can be divided in two subfamilies 
(CC- and CXC-chemokines) depending on the relative position of the first two conserved cysteines. Interleukin 8 (IL- 
8) is the most studied of these proteins, but a large number of chemokines (Regulated on Activation Normal T-celt 
Expressed and Secreted (RANTES), Monocyte Chemoattractant Protein 1 (MCP-1). Monocyte Chemoattractant Pro- 
iem 2 (MCP-2). Monocyte Chemoattractant Protein 3 (MCP-3), Growth-Related gene product a (GROot) Growth-Re- 
lated gene product p (GRO)p, Growth-Related gene product y (GROy). Macrophage Inflammatory Protein 1 a (MIP- 
1 a) and p. etc.) has now been described [4]. Chemokines play fundamental roles in the physiology of acute and chronic 
inflammatory processes as well as in the pathological dysregulacions of these processes, by attracting and simulating 
specific subsets of leucocytes [32]. RANTES for example is a chemoattractant for monocytes, memory T-cells and 
eosinophils, and induces the release of histamine by basophils. MCP-1, released by smooth muscle cells in arterio- 
sclerotic lesions, is considered as the factor (or one of the factors) responsible for macrophage attraction and. therefore 
for the progressive aggravation of the lesions [4]. 

[0003] MIP-1a. MIP-1JJ and RANTES chemokines have recently been described as major HlV-suppressive factors 
produced by CD8* T-cells [9]. CC-chemokines are also involved in the regulation of human myeloid progenetor cell 
proliferation [6, 7]. 

[0004] Recent studies have demonstrated that the actions of CC- and CXC-chemokines are mediated by subfamilies 
of G protein-coupled receptors. To date, despite the numerous functions attributed to chemokines and the increasing 
number of biologically active ligands, only six functional receptors have been identified in human. Two receptors for 
mterleukin-8 (IL-8) have been described [20. 29). One (IL-8RA) binds IL-8 specifically, while the other (IL-8RB) binds 
IL-8 and other CXC-chemokines, like GRO. Among receptors binding CC-chemokines. a receptor, designated CC- 
chemokine receptor 1 (CCR-1), binds both RANTES and MIP-1a [31]. and the CC-chemokine receptor 2 (CCR2) binds 
MCP-1 and MCP-3 [8, 44, 15]. Two additional CC-chemokine receptors were cloned recently: the CC-chemokine 
receptor 3 (CCR3) was found to be activated by RANTES, MIP-1a and MIP-1J3 [10]; the CC-chemokine receptor 4 
(CCR4) responds to MIP-1 1 RANTES and MCP-1 [37]. In addition to these six functional receptors, a number of orphan 
receptors have been cloned from human and other species, that are structurally related to either CC- or CXC-chemokine 
receptors. These include the human 8LR1 [13]. EBI1 [5J. LCR1 [21], the mouse MIP-1 RL1 and MIP-1 RL2 [17] and 
the bovine PPR1 [25]. Their respective ligand(s) and function(s) are unknown at present. 

Summary of the invention 



[0005] In one embodiment, the present invention is directed to a method for determining whether an anti-ligand is 
capable of inhibiting the binding of a ligand. said ligand being an HIV virus or a portion thereof, to a peptide having an 
amino acid sequence which presents more than 80% homology with SEQ ID NO. 2 shown in figure 1. said method 
comprising the steps of contacting a cell transfected with a vector expressing the nucleic acid molecule encoding saic- 
peptide, with the anti-ligand under conditions permitting a binding of the anti-ligand to said peptide and determining 
whether the said anti-ligand inhibits the binding of the said ligand, to said peptide. 

[0006J In a second embodiment, the present invention relates to a method for determining whether an anti-ligand is 
capable of inhibiting the binding of a ligand, said ligand being an HIV virus or 

a portion thereof, to a peptide having an amino acid sequence which presents more than 80% homology with SEQ ID 
NO. 2 shown in figure 1, said method comprising the steps of: 

- preparing a cell extract from cells transfected with a vector expressing the nucleic acid molecule encoding said 
peptide, 

isolating a membrane fraction from the cell extract, 

- contacting the anti-ligand with the membrane fraction under conditions permitting binding of the anti-ligand to said 
peptide, and 

- determining whether the said anti-ligand inhibits the binding of the said ligand to said peptide. 
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1|S chemokine at a concentration less or equal to 10 nm, and is advantageously also stimulated by the MIP-1« or 
RANTES chemokmes. However, said chemokine receptor is not stimulated by the MCP-1. MCP-2 MCP-3 IL-8 and 
GROa chemokines. 

[0020] In addition, the peptide to be used in the methods according to the invention or a portion thereof is also a 
receptor of HIV viruses or a portion of said HIV viruses. 

[0021] It is meant by "HIV viruses". HIV-1 or HIV-2 and all the various strains of HIV viruses which are involved in 
the development of AIDS. It is meant by a "a portion of HIV viruses", any epitope of said viruses which is able to interact 
spec.ficallyw.th sa.d receptor. Among said portions of viruses which may be involved in the interaction with the peptide 
as defined in the invention, are peptides encoded by the ENV and GAG viruses genes. 

[0022] According to the methods of the present invention as defined above, said HIV virus may be selected from the 
group consisting of the human immunodeficiency virus 1 (HIV 1). the human immunodeficiency virus 2 (HIV 2) or a 
portion of said HIV viruses. 1 ^ ora 

[0023] Preferably, said portion of HIV viruses is the glycopeptide gp120/160 (membrane-bound gp160 or the free qd 
derived therefrom) or a portion thereof. 

[0024J It is meant by a -portion of the glycopeptide gp1 20/1 60" any epitope, preferably an immunodominant epitope 
of sa«d glycopept.de which may interact specifically with the peptide as defined in the invention, such as for instance 
the V3 loop (third hypervariable domain). 

[0025] The methods of the present invention as defined above may further comprise the step of measuring the 
infectivity of the cell by an HIV strain wherein said anti-ligand. drug, agonist or antagonist decreases infectivity by said 
HIV strain. In sa.d method the cell may be a lymphocyte cell. In addition according to the present invention the HIV 
stra.n may be the human immunodeficiency virus 1 (HIV-1) or the human immunodeficiency virus 2 (HIV-2) The in- 
vention further specifies that the decrease in HIV infectivity may be measured by the dosage of an HIV protein Pref- 
erably, said HIV protein is the HIV antigen P24. 

[0026] Advantageously, the peptide to be used in the methods according to the invention is a human receptor. 
[0027] The present invention concerns also methods involving the use of a nucleic acid molecule having more than 
80%. preferably more than 90%. homology with the nucleic acid sequence of SEQ ID NO. 2 shown in the figure 1 
[0028] Preferably, said nucleic acid molecule has at least the nucleic acid sequence shown in SEQ ID NO 2 of fioure 
1 or a portion thereof. a 
[0029] It is meant by a "portion of said nucleic acid molecule" any nucleic acid sequence of more than 1 5 nucleotides 
wh.ch could be used in order to detect and/or reconstitute said nucleic acid molecule or its complementary strand 
Such portion could be a probe or a primer which could be used in genetic amplification using the PCR LCR NASBA 
or CPR techniques for instance. 

[0030] The present invention concerns more specifically methods involving the use of the nucleic acid molecules 
encoding the peptide to be used according to the invention. Said nucleic acid molecules are RNA or DNA molecules 
such as a cDNA molecule or a genomic DNA molecule. 

[0031] The present invention is also related to methods utilizing a vector comprising the nucleic acid molecule as 
defined above. Preferably, said vector is adapted for expression in a cell and comprises the regulatory elements nec- 
essary for express.ng the amino acid molecule in said cell operatively linked to the nucleic acid sequence accordinq 
to the invention as to permit expression thereof. 

[0032] Preferably, said cell is chosen among the group consisting of bacterial cells, yeast cells, insect cells or mam- 
mal.an cells. The vector according to the invention is a plasmid. preferably a pcDNA3 plasmid. or a virus preferably 
a baculovirus, an adenovirus or a semliki forest virus. 

[0033] The present invention concerns also the methods involving the use of a cell, preferably a mammalian cell 
such as a CHO-K1 or a HEK293 cell, transformed by the vector as defined above. Advantageously, said cell is non 
neuronal in origin and is chosen among the group consisting of CHO-K1 , HEK293. BHK21, COS-7 cells 
[0034] The present invention also concerns the use of a cell (preferably a mammalian cell such as a CHO-K1 cell) 
transformed by th e vector as defined above and by another vector encod ing a protein enhancing the functional response 
09^0 KI^EFIN hCCRS VI 6 Pr0t6in ^ ^ (G Pr ° tein ' * SUbUnit) * Advanta Seousl y , said cell is the 

[0035] The invention concerns also the use of an antisense oligonucleotide having a sequence capable of specifically 
hybridising to an mRNA molecule encoding the peptide as defined above so as to prevent translation of said mRNA 
molecule or an antisense oligonucleotide having a sequence capable of specifically hybridising to the cDNA molecule 
encoding the peptide according to the invention. 

[0036] Said antisense oligonucleotide may comprise chemical analogs of nucleotide or substances which inactivate 
mRNA, or be included in an RNA molecule endowed with ribozyme activity. 

[0037] The present invention thus relates to the use of an antisense oligonucleotide, comprising a sequence which 
specifically hybridizes to a nucleic acid molecule having more than 80% homology with nucleic acid sequence SEQ 
ID NO. 2 shown in figure 1 , for the manufacture of a medicament in the prevention and/or the treatment of an infection 
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SJ' """""^ef.ciency virus 1 (HIV-1) and/or the human immunodeficiency virus 2 (HIV-2) (AIDS) 

inir 7 ! Th '? Ve ■"° n a ' SO re ' a,eS 10 lhe USe °' a " an,isense oligonuctooM.. comprising a sequence which 
pecifica.ly hybrid.zes to a nucleic acid molecu.e having a, teas, the nucleic acid sequence SEQ ID NO. 2 shownt 
ngure 1 or a portion (hereof lor the manufacture of a medicament in .he prevention and/or the treatment o, an infecKon 
roo?,, T< ' mmUn0d f Cienc * vi ™ 1 <HtV.1) and/or .he human immunodeficiency virus 2 (HIV-2) (AIDS). 
[0039] Preferably. said nucleic acid molecule encodes a pep.ide as defined above. Furthermore, said nucleic acid 
molecule may be a cDNA molecule or a genomic DMA mo.ecu.e. In addi.ion. according to .he presen. invention saS 
ant.senseoHgonucleo.ide may comprise chemical analogs of nucleotides 

[0040] Another aspect of .he presen. invention concerns a method as defined above using a ligand or an anti-ligand 

a " PAMTp y i "I"" T kn ° W " " na,Ural li9andS "- WhiCh are Ch0sen amonQ the of "Se MIP 
1|» MIP-1.X or RANTES chemokines. HIV viruses or a portion of said HIV viruses, wherein said ligand is capable of 

inh2o°, h e H eP f aCC ^' n9 '° inVen ' i0n Wherei " Said antMi9and iS Capable ° f (P refer ' bl V <=ompeS, y 
io .Se invenLn 3 ' ' iQand " "' 9and aCC ° rding '° ' he inventi °" >° »• P^de according 

'5 [0041] The presen. invention further specifies a method according to the invention, wherein the anti-ligand the drua 
the agonist or the antagonist may be an antibody. 9 ' 
[0042] The exclusion in the above identified definition of known chemokines. HIV viruses or a portion of said HIV 
viruses, does not mclude variants of said -natural" viruses or said "natural" portion which may be obtained for instance 
by genetic engineering and which may mimic the interaction of said viruses and portion of said viruses to the peptide 
*° according to the invention. k^h»«<= 

TJIL^T^ 0115 '* S , a ' d '° be US6d in 3 method of ,he invention is a ™"oclonal antibody which is 

sa!d peptide PeP " de aCcordin9 to tne inven,ion and P re ^"< on the surface of a cell expressing 

[0044] Preferably, said antibody is produced by the hybridome cell AchCCR5-SAB 1A7 
is [0045] In a further embodiment, the present invention relates to an antibody which inhibits or reduces the binding of 
the human .mmunodeficiency virus 1 (HIV 1) or the human immunodeficiency 2 (HIV 2) to a peptide having an amino 
acid sequence presenting more than 80%. 90% or 95% homology with SEQ ID NO. 2 shown in figure 1 identified 
according to a method of the present invention. Alternatively, the amino acid of the peptide may have an amino acid 
» "nn^ Ce "\ Pre " n ' ed in S * Q '? N °- 2 °' fi9Ure 1 • Said antibod * acc ° rdi "9 l ° tne inv «"«°n may be a monoclonal 

zssxsxzr** 0 * antibody directed to an epitope ° f the said pepude ' °" - °< a - 

[0046] According to the Invention, the antibody as described above may decrease the infectivity of a cell by an HIV 
strain. According to a preferred embodiment, said cell is a lymphocyte cell. The HIV strain recognized by the antibody 
as 2 (HIV P 2Ttra n in'r enti0n ^ "* * immunodeficiency virus 1 (HIV-1 strain) or a human immunodeficiency virus 

S?° 4 « S h li™? n iT concerns also the Pharmaceutical composition comprising an effective amount of the above 
identified antibody. The pharmaceutical composition comprises also a pharmaceutical^ acceptable carrier, preferably 
capable of passing through said cell membrane. 

[0048] Preferably, the pharmaceutical* acceptable carrier comprises a structure which binds to a receptor on a cell 
capable of being taken up by cell after binding to the structure. The structure of the pharmaceutical* acceptable carrier 
in said pharmaceutical composition is capable of binding to a receptor which is specific for a selected cell type 
[0049] Said pharmaceutical composition according to the invention may be used for the manufacture of a medicament 
in the prevention and/or the treatment of an infection by the human immunodeficiency virus 1 (HIV-1) and/or the human 
immunodeficiency virus 2 (HIV-2) (AIDS). "um««i 
« [0050] The invention relates to a method as defined above wherein detecting by means of a bio-assay is by means ' 
of a modification m a second messenger concentration (preferably calcium ions or inositol phosphates such as IP,) or 

B tan Ce " Ular metabolisrn (P^ferably determined by the acidification rate of the culture medium) 
[0051] Preferably, the second messenger assay to be used according to the invention comprises measurement of 
calcium ions or inositol phosphates such as IP 3 . 

50 l °°l 2] *!J^l a ™V^ Ce " US8d in the meth ° dS accordi "9 l ° th * invention is a mammalian cell non neuronal in origin 
such as CHO-K1, HEK293. BHK21, COS-7 cells. 9 

[0053] The present invention concerns also the pharmaceutical composition which comprises an effective amount 
of an antibody against the peptide according to the invention, effective to reduce the activity of said peptide and a 
pharmaceutical* acceptable carrier. 
55 [0054] It is meant by "an agonist or an antagonist of the peptide to be used according to the invention", all the agonists 
or antagonists of the known "natural ligand" of the peptide as above described 

[0055] Therefore, the previously described methods may be used for the screening of drugs to identify drugs which 
specifically bind to the peptide to be used according to the invention. 
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fnr°,h 6 i,J^ e pr f Se "V nVen,i ° n COnCemS 3lSO the use of ,tle Pharmaceutical composition according to the invention 
or the treatment and/or prevent™ of viral infections of Human Immunodeficiency Viruses 1 and 2 (HIV-1 and 2) 
o m e BuLn e p ?T° S,, f 0, ^ r0 B 0 , r 9 a " i ^ AchCCR5-SAB1A7 and CHO-K1- P EF.N hCCRS-VIS were made acco ding 
to the Budapes Treaty ,n the Belgium Coordinated Collection of Micro-organisms (BCCM). Laboratorium voor Molec 
ula.re B.olog.e (LMBP). Universiteit Gent. K. L. Ledeganckstraat 35. 3-9000 GENT. BELGIUM 

Short description of the drawings. 

[0058J 

The figure 1 represents the primary structure of the peptides according to the invention 

The figure 2 represents the amino acids sequence of the active human CCR5 chemokine receptor accordinq to 
the invention aligned with that of the human CCR 1 . CCR2b. CCR3 and CCR4 receptors Amino acids 
identical with the active CCR5 sequence are boxed 

2u~ I !h° WS T t hr0 , mOS ? mal or 9 anisation of "» ""<™n CCR2 and CCRS chemokine receptor genes 

The figure 4 shows the funct.onal expression of the human active CCRS receptor in a CHO-K1 cell line 

The figure 5 represents the distribution of mRNA encoding the CCRS receptor in a panel of human cell lines of 

haematopoietic origin. 

The figure 6 represents the structure of the mutant form of human CCRS receptor. 

The figure 7 represents the quantification of ENV proteins-mediated fusion by luciferase assays 

The figure 8 represents genotyping of individuals by PCR and segregation of the CCRS alleles in CEPH families 

The figure 9 represents the FACS analysis of sera anti-CCRS on a CCR5-CHO cel. line according to le "nven t on 

The figure 1 0 represents the inhibition of HIV infectivity with anti-CCRS antibodies. 

Detailed description of the invention. 

1. EXPERIMENTALS 

Materials 

[0059] Recombinant human chemokines. including MCP-1. MIP-1ct. MIP-10. RANTES, IL-8 and GROa were ob- 

NT N 1B^ s n se l & B D . | SyS Tr S h (LOn ^ 0n • U ^ ! 125,lMIP - 1a ( s " ecific 2200 Ci/mmo.) was obtained from Dupom 

SDS pap p f h 9 Ti- C * s ™* mes obtained from R & D Systems were reported by the supplier as >97 % pure on 
SDS-PAGE (sodium dodecyl sulphate-polyacrylamide gel electrophoresis) and biologically active on a bioassay spe- 

saline^ T^t^!!^^ Chem ° kin " Were dissolved as a 1 00 W*nl solution in a sterile phosphate-buffered 
saline (PBS) and th.s stock solution was stored at -20" C in aliquots. Chemokines were diluted to the working concen- 
tration immediately before use. All cell lines used in the present study were obtained from the ATCC (Rockville, MD. 

Cloning and sequencing 

[0060] The mouse MOP020 clone was obtained by low stringency polymerase chain reaction, as described previously 

E^nfS 9e 7 m ' C 33 ,emp,ate - A human aenomic DNA libr a'V (Stratagene, La Jolla. CA) constructed in the 
lambda DASH vector was screened at low stringency [39] with the MOP020 (511 bp) probe. The positive clones were 

Z r Zt x ha 7T 9enei 7 a , nd /oo a !r Sed bV S0Uthem b,0tting - The restriction ma P ° f the locus wa * determined and a ' 
hnm T h ? 9me T ■ • 4 °° " P W3S subcloned ^ pBluescript SK+ (Stratagene). Sequencing was performed on 
both strands after subclon.ng m M13mp derivatives, using fluorescent primers and an automated DMA sequencer 
Applied B,osystern370A). Sequence handling and data analysis was carried out using the DNASIS/PROSIS software 
(Hitachi), and the GCG software package (Genetics Computer Group, Wisconsin). 

Expression in cell lines 

fh!fl 1] Ji^ h"™ r° din9 reQi ° n W3S ampMfied by PCR 33 a 1056 bp fra 9 ment ' usin 9 P"' mers includ ing respectively 
the SamHI and Xoal recognition sequences, and cloned after restriction in the corresponding sites of the eukaryotic 

f Tf S '°: ^ Ct ° r PC ° NA3 Imogen, San Diego. CA). The resulting construct was verified by sequencing, and l/ans- 

iSL h Z J? a f,n n SCrlbed I351 - TW ° dayS 3fter transfection . election for stably transacted cell lines was 
inflated by the addition of 400 ug/ml G418 (Gibco). and resistant clones were isolated at day 10. CHO-K1 cells were 
cultured us.ng Ham's F12 medium, as previously described [35, 11]. The expression of the active CCRS receptor in 
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the various cell clones was evaluated by measuring the specific transcript level by Northern blotting, on total RNA 
prepared from the cells {see below). 

Binding Assays 

[0062] Stably transfected CHO-KI cells expressing the active CCR5 receptor were grown to confluence and detached 
from culture dishes by incubation in phosphate-buffered saline (PBS) supplemented with 1 mM EDTA. Cells were 
collected by low speed centrifugation and counted in a Neubaeur celh Binding assays were performed in polyethylene 
minisorp tubes (Nunc) in a final volume of 200 »l PBS containing 0.2 % bovine serum albumin (BSA) and 10* cells in 
*° presence of [i25|]. M | P _ 10L Non spe cific binding was determined by addition of 10 nM unlabeled MIP-1a" The concen- 
tration of labelled ligand was 0.4 nM (around 100 000 cpm per tube). The incubation was carried out for 2 hours at 4 
"C. and was stopped by the rapid addition of 4 ml ice-cold buffer, and immediate collection of cells by vacuum filtration 
through GF/B glass fiber filters (Whatmann) pre-soaked in 0.5 % polyethyleneinimine (Sigma). Filters were washed 
three times with 4 ml ice-cold buffer and counted in a gamma councer 

15 

Biological activity 

[0063] The CHO-K1 cell lines stably transfected with the pcDNA3/CCR5 construct or wild type CHO-K1 cells (used 
as controls) were plated onto the membrane of Transwell cell capsules (Molecular Devices), at a density of 2 5 10 s 
™ cells/well in Ham's F12 medium. The next day. the capsules were transferred in a microphysiometer (Cytosensor 
Molecular Devices), and the cells were allowed to equilibrate for approximately two hours by perfusion of 1 mM phos- 
phate-buffered (pH 7.4) RPMM640 medium containing 0.2 % BSA. Cells were then exposed to various chemokines 
diluted in the same medium, for a 2 min duration. Acidification rates were measured at one minute intervals. 

?5 Northern blotting 

[0064] Total RNA was isolated from transfected CHO-K1 cell lines, from a panel of human cell lines of haematopoietic 
origin and from a panel of dog tissues, using the RNeasy kit (Qiagen). RNA samples (10 ug per lane) were denatured 
m presence of glyoxal [26], fractionated on a 1 % agarose gel in a 10 mM phosphate buffer (pH 7.0). and transferred 
to nylon membranes (Pall Biodyne A. Glen Cove. NY) as described [42]. After baking, the blocs were prehybridised 
for 4h at 42° C in a solution consisting of 50 % formamide, 5x Denhardt solution (1x Denhardt: 0 02 % Ficolt 0 02 % 
polyvinylpyrolidone. 0.02 % BSA). 5x SSPE (1x SSPE: 0.18 M NaCI. 10 mM Na phosphate. 1 mM EDTA pH 8 3) 0 3 
% Sodium Dodecyl Sulphate (SDS). 250 ug per ml denatured DNA from herring testes. DNA probes were (o?2py 
fabelled by random priming [14]. Hybridisations were carried out for 12h at 42° C in the same solution containing 10 
% (wt/vol) dextran sulphate and the heat denatured probe. Filters were washed up to 0.1x SSC (1x SSC* 150 mM 
NaCI, 15 mM Na Citrate pH 7.0). 0.1 % SDS at 60' C and autoradiography at - 70° C using Amersham p-max films. 

2. RESULTS AND DISCUSSION 

Cloning and structural ana/ysis 

[0065] The sequence homology characterising genes encoding G protein-coupled receptors has allowed the cloning 
by low stringency polymerase chain reaction (PCR) of new members of this gene family [24. 34]. One of the clones 
amplified from mouse genomic DNA. named MOP020 presented strong similarities with characterised chemokine re- 
ceptors, sharing 80 % identity with the MCP-1 receptor (CCR2) [8). 65 % identity with the MIP-1o/RANTES receptor " 
(CCR1) [31]. and 51 % identity with tL-8 receptors [20. 30]. The clone was used as a probe to screen a human genomic 
library. A total of 16 lambda phage clones were isolated. It was inferred from the restriction pattern of each clone and 
from partial sequence data that all clones were belonging to a single contig in which two different coding sequences 
were included. One of the coding sequences was identical to the reported cDNA encoding the CCR2 receptor [8, 44]. 
A 4.400 pb Xoal fragment of a representative clone containing the second region of hybridisation was subcloned in 
pBluescript SK+. Sequencing revealed a novel gene, tentatively named CCR5, sharing 84 % identity with the MOP020 
probe, suggesting that MOP020 is the mouse ortholog of CCR5. MOP020 does not correspond to any of the three 
mouse chemokine receptor genes cloned recently [16]. demonstrating the existence of a fourth murine chemokine 
receptor. 

[0066] The sequence of CCR5 revealed a single open reading frame of 352 codons encoding a protein of 40.600 
Da. The sequence surrounding the proposed initiation codon is in agreement with the consensus as described by 
Kozak [22]. since the nucleotide in -3 is a purine. The hydropathy profile of the deduced amino acid sequence is 
consistent with the existence of 7 transmembrane segments. Alignment of the CCR5 amino acid sequence with that 
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of other functionally characterised human CC-chemokine receptors is represented in figure 2. The highest similarity is 
found with the CCR2 receptor [8] that shares 75.8 % identical residues. There is a.so 56.3 % identity with the CCR1 
receptor [31]. 58.4 % with the CCR3 [10], and 49.1"/. with the CCR4 [37J. CCR5 represents therefore a new member 
° I™ p" Chemo kme receptor 9 ro °P t 3 °l- Like the elated CCR1 and IL-8 receptors [20. 29. 31. 16] the coding reqion 
of CCR5 appears as intronless. From our partial sequencing data, the CCR2 gene is also devoid of intron in the first 
two thirds of its coding sequence. 

[0067] Sequence similarities within the chemokine receptor family are higher in the transmembrane-spanning do- 
mains, and in intracellular loops. As an example, the identity score between CCR5 and CCR2 goes un to 92% when 
cons.denng the transmembrane segments only. Lower similarities are found in the N-terminal extracellular domain 
and in the extracellular loops . The N-terminal domain of the IL-8 and CCR2 receptors has been shown to be essential 
for interaction with the ligand [19, 18]. The variability of this region among CC-chemokine receptors presumably con- 
tributes to the specificity towards the various ligands of the family. 

[0068] A single potential site for N-linked glycosylation was identified in the third extracellular loop of CCR5 {figure 
1). No glycosylation site was found in the N-terminal domain of the receptor, where most G protein-coupled receptors 
are glycosylated. The other chemokine receptors CCR1 and CCR2 present such an N-linked glycosylation site in their 
N-term.nal domain [31. 8]. By contrast, the CCR3 receptor [10] does not display glycosylation sites neither in the N- 
term.nus, nor in extracellular loops. The active CCR5 receptor has four cysteines in its extracellular segments and all 
four are conserved in the other CC- and CXC-chemokine receptors (figure 2). The cysteines located in the first and 
second extracellular loops are present in most G protein-coupled receptors, and are believed to form a disulphide 
bndge stabilising the receptor structure [41}. The two other cysteines, in the N-terminal segment, and in the third 
extracellular loop could similarly form a stabilising bridge specific to the chemokine receptor family. The intracellular 
domains of CCR5 do not include potential sites for phosphorylation by protein kinase C (PKC) or protein kinase A 
PKC sites, involved in heterologous desensitisation are frequent in the third intracellular loop and C-terminus of G 
protein-coupled receptors. CCR1 is also devoid of PKC sites. In contrast, all CC-chemokine receptors, are rich in serine 
and threonine residues in the C-terminal domain. These residues represent potential phosphorylation sites by the 
family of G protein-coupled receptor kinases, and are probably involved in homologous desensitisation [41] Five of 
these S/T residues are perfectly aligned in all five receptors (figure 2). 

Physical linkage of the CCR5 and CCR2 genes 

[0069] As stated above, the 16 clones isolated with the MOP020 probe corresponded to a single contig containing 
the CCR5 and CCR2 genes. The organisation of this contig was investigated in order to characterise the physical 
linkage of the two receptor genes in the human genome. A combination of restriction mapping. Southern blotting 
fragment subcloning and partial sequencing allowed to determine the respective borders and overlaps of all clones' 
Out of the 16 clones. 9 turned out to be characterised by a specific restriction map. and their organisation is depicted 
«n figure 3. Four of these clones (#11,18.21,22) contained the CCR2 gene alone, four clones (#7.13,1516) contained 
the ChemR13 gene alone and one clone (#9) contains part of both coding sequences. The CCR2 and CCR5 genes 
are organised in tandem, CCR5 being located downstream of CCR2. The distance separating CCR2 and CCR5 open 
reading frames is 17.5 kb. The chromosomal localisation of the tandem is presently unknown. Other chemokine re- 
ceptors have however been located in the human genome: the CCR1 gene was localised by fluorescence in situ 
hybndisation to the p21 region of human chromosome 3 [1 6]. The two IL-8 receptor genes, and their pseudogene have 
been shown to be clustered on the human 2q34-q35 region [1]. 

Functional expression and pharmacology of the active CCR5 receptor 

[0070] Stable CHO-K1 cell lines expressing the active CCR5 receptor were established and were screened on the 
basis of the level of CCR5 transcripts as determined by Northern blotting. Three clones were selected and tested for 
biological responses in a micro physiometer. using various CC- and CXC-chemokines as potential agonists Wild type 
CHO-K1 cells were used as control to ensure that the observed responses were specific for the transfected receptor 
and did not result from the activation of endogenous receptors. The microphysiometer allows the real time detection 
of receptor activation, by measuring the modifications of cell metabolism resulting from the stimulation of intracellular 
cascades [33]. Several studies have already demonstrated the potential of micro physiometry in the field of chemokine 
receptors. Modifications of metabolic activity in human monocytes, in response CC-chemokines. were monitored using 
thus system [43]. Similarly, changes in the acidification rate of THP-1 cells (a human monocytic cell line) in response 
to MCP-1 and MCP-3 have been measured [36]. The estimation of the EC 50 for both proteins, using this procedure, 
was in agreement with the values obtained by monitoring the intracellular calcium in other studies [8. 15]. 
[0071] Ligands belonging to the CC- and CXC-chemokine classes were tested on the CCR5 transfected CHO-K1 
cells. Whereas MIP-1a, MIP-13 and RANTES were found to be potent activators of the new receptor (figure 4) the 
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T „Tl, fh T h ? MCP ' 3 ' ' he CXC - chem °^"«3 GROa and IL-3 had no effect on the metabolic 

aCvi.y. even a. the .highest concentrations tested (30 nM). The bio.ogica. activity of one of the chemokines indudng 

2ZIT S T, ?S, ;? ? e dem0nslra,ed °" a C HO-K1 cell line ^ansfected with ,he.L-8Ainter.eukin receptor 
Thp h „ ■■ ? ^ ,T d ^o V 60 % fnCreaSe " me,ab °' iC aCth "' l y as ^'ermined using the microphysiom- 
e.er. The biological achv.ty of the MCP-2 and MCP-3 preparations as provided by J. Van Damme have been 4ely 
documented 2. 40]. M.P-1,, M,P-1pand RANTES were tested onthewi.d type CHO-K1 cel.s.a.aaOnM.concen.Son 

Zt ? ne .° p iT " , ? , B C ! d J ^ abOBC - re " P0n8e - °" ' he CCR5 ,ransfecte « CHO-K1 cel. line. al. three active ligands 
MIP-1B. MIP-ip and RANTES) caused a rapid increase in acidification rate, reaching a maximum by the second or 
third rr,,nute after perfus.on of the ligand. The acidification rate returned tabasal level within 10 minutes. The timing of 
me cellular response ,. s.milar to that observed for chemokines on their natural receptors in human monocytes [431 
When agon.su were applied repeatedly to the same cells, the response was strongly reduced as compared to the first 
s imulafon. suggesting the desens.t.sation of the receptor. All measurements were therefore obtained on the first stim 
ulation of each capsule. 

£° 72 L r^r. conce i n,ra ' ion -f ect rela,ion w « evaluated for the three active ligands in the 0.3 to 30 nM range (figure 
3B and C). The rank order of potency was MIP-1« > MIP.1B = RANTES. At 30 nM concentrations, the effect of MIP- 
Irx appeared to saturate (at 156 % of baseline level) while MIP-ip and RANTES were still in the ascending phase 
Higher concentrations of chemokines could however not be used. The EC50 was estimated around 3 nM for MlP-la 
The concentrations necessary for obtaining a biological response as determined by using the microphysiometer are 
m ?* Sa ™ n , 9 ^ aS ' h0Se measured *>y intracellular calcium mobilisation for the CCR1 [31]. the CCR2A and B [81 
and the CCR3 [10] receptors. The ligand specificity of CCR5 is similar to that reported for CCR3 [101 CCR3 was 

fhVrrw aS ^ 8 .l! rSt C ' 0ned reCePt ° r reSpondin 9 t0 MIP - 1 P- Howev ^- MIP-1P at 10 nM elicits a significant effect on 
the CCR5 while the same concentration is without effect on the CCR3 transfected cells [10J. These data suggest that 
CCRS could be a physiological receptor for MIP-1p. 

[0073] Binding experiments using r«IJ-human MIP _ 1a as )igand djd ^ ^ ^ denlonstrate fc bjn 
CCR53 express.no CHO-K1 cells, using as much as 0.4 nM radioligand and 1 million transfected cells per tube Failure 
to obtain binding data could be attributed to a relatively low affinity of the receptor for MIP-1ot. 

Northern blotting analysis 

[0074] Northern blotting performed on a panel of dog tissues did not allow to detect transcripts for CCRS Given the 
role of the chemokine receptor family in mediating chemoattraction and activation of various classes of cells involved 
in inflammatory and immune responses, the probe was also used to detect specific transcripts in a panel of human 
cell lines of haematopoietic origin (figure 5). The panel included lymphoblastic (Raji) and T lymphoblastic (Jurkat) cell 
Q9°iT K T C (KG " 1 A) P™* 6 ' 0 ^ < HL - 6C » »"es. a monocytic (THP-1) cell line, an erythroleukemia 
(HEL 92.1.7) cell line, a megakaryoblastic (MEG-01) cell line, and a myelogenous leukaemia (K-562) cell line Human 
penpheral blood mononuclear cells (PBMC), including mature monocytes and lymphocytes, were also tested CCRS 
transcnpts (4.4 kb) could be detected only in the KG-1 A promyeloblastic cell line, but were not found in the promyelocyte 
celt line HL-60. in PBMC, or in any of the other cell lines tested. These results suggest that the active CCRS receptor 
could be expressed m precursors of the granulocytic lineage. CC-chemokines have been reported to stimulate mature 
granulocytes [27, 38, 23, 2]. However, recent data have also demonstrated a role of CC- and CXC-chemokines in the 
regulation of mouse and human myeloid progenitor cell proliferation [6 7] 

[0075] . CCRS was shown to respond to MIP-lo. MIP-ip and RANTES. the three chemokines identified as the major 
HlV-suppressive factors produced by CDS* T cells [9], and released in higher amounts by CD4+ T lymphocytes from 
umnfected but multiply exposed individuals [51]. CCRS represents a major co-receptor for macrophage- tropic (M-tropic) 
HIV-1 primary isolates and strains [45. 50]. M-tropic strains predominate during the asymptomatic phase of the disease * 
in infected individuals, and are considered as responsible for HIV-1 transmission. Strains adapced for growth in trans- 
formed T-cell lines (T-tropic strains) use as a co-receptor LESTR (or fusin) [50], an orphan receptor also belonging to 
the chemok.ne receptor family, but not yet characterised functionally [21, 52, 53]. Dual-tropic viruses which may rep- 
resent transanal forms of the virus in late stages of infection [54] are shown to use both CCRS and LESTR as co 
receptors, as well as the CC-chemokine receptors CCR2b and CCR3 [47]. The broad spectrum of co-receptor usaoe 
of dual-trop.c viruses suggests that within infected individuals, the virus may evolve at least in part from selection bv 
a variety of co-receptors expressed on different cell types. 

Identification of an inactive ACCR5 receptor 

[0076] It is known that some individuals remain uninfected despite repeated exposure to HIV-1 [55, 56 51] A pro- 
portion of these exposed-uninfected individuals results from the relatively low risk of contamination after a single contact 
with the virus, but it has been postulated that truly resistant individuals do exist. In fact, CD4 + lymphocytes isolated 



EP 0 883 687 B1 



from exposed-un.nfected individuals are highly resistant to infection by primary M-tropic. but not T-tropic HIV-1 strains 
Also, peripheral blood mononuclear cells (PBMC) from different donors are not infected equally with various HIV-1 
strains [57-59|. G.ven the key role played by CCRS in the fusion event that mediates infection by M-lropic viruses it 
is Postulated that variants of CCRS could be responsible for the relative or absolute resistance to HIV-1 infection 
exhibited by some individuals, and possibly for the variability of disease progression in infected patients (66I The 
Inventors selected three HIV-1 infected patients known to be slow progressors, and four seronegative individuals as 
controls: the full coding region of their CCRS gene was amplified by PCR and sequenced. Unexpectedly, one of the 
slow progressors. but also two of the uninfected controls, exhibited -heterozygosity at the CCR5 locus for a biallelic 
polymorphism. The frequent allele corresponded to the published CCRS 'sequence, while the minor one displayed a 
32 bp deletion w.th.n the coding sequence, in a region corresponding to the second extracellular loop of che receptor 
(Fig. 6). The figure 6 is the structure of the mutant form of human CC-chemokine receptor 5. a, The amino acid sequence 
of the non-functional AccrS protein is represented. The transmembrane organisation is given by analogy with the ore- 
dieted transmembrane structure of the wild-type CCRS. Amino acids represented in black correspond to unnatural 
residues resulting from the frame shift caused by the deletion. The mutant protein lacks the lasc three transmembrane 
segments of CCR5. as well as the regions involved in G protein-coupling, b. Nucleotide sequence of the CCRS oene 
surroundmg the deleted region, and translation into the normal receptor (top) or the truncated mutant ( ccrS bottom) 
The 10-bp direct repeat is represented in italics. The full size coding region of the CCR5 gene was amplified bv PCR 
using 5-TCGAGGATCCAAGATGGATTATCAAGT-3' and S'-CTGATCTAGAGCCATGTGCACAACTCT ^as foS 
and reverse primers respectively. The PCR products were sequenced on both strands using the same oligonucleotides 
as primers, as well as mternal primers, and fluorochrome-labelled dideoxynucleotides as terminators. The sequencina 
products were run on an Applied Biosystem sequencer, and ambiguous positions were searched along the coding 
sequence. When the presence of a deletion was suspected from direct sequencing, the PCR products were cloned 
after ■ restriction with BamHI and Xbal endonucleases into pcDNA3. Several clones were sequenced to confirm the 
deletion. The deletion was identical in three unrelated individuals investigated by sequencing 

[0077] Cloning of the PCR product and sequencing of several clones confirmed the deletion. The deletion causes a 
frame shrft wh.ch is expected to result in premature termination of translation. The protein encoded by this mutant 
allele AccrS) therefore lacks the last three transmembrane segments of the receptor. A 10-bp direct repeat flanking 
the deleted reg,on (Fig. 6b) on both sides is expected to have promoted the recombination event leading to the deletion 
Numerous mutagenesis studies performed on various classes of G protein-coupled receptors, including chemokine 
receptors, makes it clear that such a truncated protein is certainly not functional in terms of chemokine-induced signal 
transducer it lacks the third intracellular loop and C-terminal cytoplasmic domains, the two regions involved primarily 
in G protein coupling [41]. In order to test whether the truncated protein was able to function as a HIV-1 co-receptor 
the Inventors tested its ability to support membrane fusion by both primary M-tropic and duai-tropic virus ENV proteins' 
The recombinant protein was expressed in quail QT6 cells together with human CD4. The QT6 cells were then mixed 
with HeLa cells expressing the indicated viral ENV protein and the extent of cell-ceil fusion measured using a sensitive 
and quantitative gene-reporter assay. In contrast to wild-type CCR5. the truncated receptor did not allow fusion with 
cells express.ng the ENV protein from either M-tropic or dual-tropic viruses (Figure 7). The figure 7 represents the 
quamification of ENV protein-mediated fusion by luciferase assay. To quantify cell-cell fusion events. Japanese quail 
QT6 fibrosarcoma cells were transfected or cotransfected as indicated with the pcDNA3 vector (Invitrogen) containing 
the coding sequence for wild-type CCRS. the truncated ccrS mutant, the CCR2b or the Duffy chemokine receptors or 
with the pCDNA3 vector alone. The target cells were also transfected with human CD4 expressed from the CMV 
promoter and the luciferase gene under the control of the T7 promoter. HeLa effector cells were infected (MOI = 10) 
with vaccma vectors expressing T7-polymerase (vTFI.I).and either the JR-FL (vCB28) or 89.6 (vBD3) envelope pro- 
teins The luciferase activity resulting from cell fusion is expressed as the percentage of the activity (in relative light - 
units obta.ned for w.ld-type CCRS. All transfections were performed with an identical quantity of plasmid DNA using 
pcDNA3 as earner when necessary. To initiate fusion, target and effector cells were mixed in 24 well plates at 37 °C 
in the presence of ara-C and rifampin, and allowed to fuse for 8 hours. Cells were lysed in 150 ul of reporter lysis 
buffer (Promega) and assayed for luciferase activity according to the manufacturer's instructions (Promega) 
[0078] Coexpression of AccrS with wild-type CCR5 consistently reduced the efficiency of fusion for both JR-FL and 
89.6 envelopes, as compared with CCRS alone. Whether this in vitro inhibitory effect (not shared by the chemokine 
receptor Duffy, used as control) also occurs in vivo is presently not known. Coexpression with the CCR2b receptor 
31 , which is the CC-chemokine receptor most closely related to CCRS but does not promote fusion by M-tropic HIV- 
i strains [48], did not rescue the mutation by formation of a hybrid molecule (Fig. 7). 

[0079] The figure 8 represents genotyping of individuals by PCR and segregation of the CCR5 alleles in CEPH 
farmlies. a. Autoradiography illustrating the pattern resulting from PCR amplification and EcoR\ cleavage for individuals 
homozygous for the wild-type CCRS allele (CCR5/CCR5). the null AccrS allele (AccrS/AccrS), and for heterozygotes 
(CCR5/Accr5). A 735 bp PCR product is cleaved into a common band of 332 bp for both alleles, and into 403 and 371 
bp bands for the wild-type and mutant alleles, respectively, b. Segregation of the CCRS alleles in two informative 



10 



EP 0 883 687 B1 

families of the CEPH. Half-black and white symbols represent heterozygotes and wild-type homozygotes. respectively 
For a few indiv.duals in the pedigrees. DNA was not available (NO: not determined). PCRs were performed on genomic 
DNA samples, using 5'-CCTGGCTGTCGTCCATGCTG-3* and 5'-CTGATCTAGAGCCATGTGCACAACTCT-3' as for- 
ward and reverse primers respectively. Reaction mixtures consisted in 30 nl of 10 mM Tris-HCI buffer pH 8 0 containing 
50 mM Kcl. 0.75 mM MgCI 2 . 0.2 mM dCTP. dGTP and dTTP. 0.1 mM dATP, 0.5 M i [a-32p]-dATP. 0.01% gelatine 5% 
OMSO. 200 ng target DNA, 60 ng of each of the primers and 1.5 U Taq polymerase. PCR conditions were- 93 "C for 
2 m.n 30; 93 "C for 1 mm, 60 a C for 1 min. 72 °C for 1 min, 30 cycles; 72 °C for 6 min. After the PCR reaction the 
samples were incubated for 60 min at 37 °C with 10 U EcoRI, and 2 pi of the denatured reaction mixture was applied 
onto a denaturing 5% polyacrylamide gel containing 35% formamide anrf 5.6 M urea. Bands were detected by auto- 
radiography. 

[0080] Based on the 1 4 chromosomes tested in the first experiment, the deleted Accr5 allele appeared rather frequent 
in the Caucasian population. The accurate frequency was further estimated by testing (Fig. 8a) a large cohort of Cau- 
casian individuals, including unrelated members of the CEPH (Centre d'Etude des Polymorphismes Humains) families 
part of the IRIBHN staff, and a bank of anonymous DNA samples from healthy individuals collected by the Genetics 
Department of the Erasme Hospital in Brussels. From a total of more than 700 healthy individuals, the allele frequencies 
were found to be 0.908 for the wild-type allele, and 0.092 for the mutant allele (Table I). The genotype frequencies 
observed in the population were not significantly different from the expected Hardy-Weinberg distribution (CCR5/CCR5* 
0.827 vs 0.824; CCR5/Accr5: 0.162 vs 0.167; Accr5/Accr5: 0.011 vs 0.008. p > 0.999). suggesting that the null allele 
has no drastic effect on fitness. Using two informative CEPH families, it was confirmed that the wild-type CCR5 gene 
and its Accr5 variant were allelic, and segregated in a normal mendelian fashion (Fig. 8b). Interestingly a cohort of 
1 24 DNA samples originating from Central Africa (collected from Zaire, Burkina Fasso, Cameroun, Senegal and Benin) 
and Japan did not reveal a single AccrS mutant allele, suggesting that this allele is either absent or very rare in Asian 
African black populations (Table I). 

[0081] The consequences of the existence of a null allele of CCR5 in the normal Caucasian population were then 
considered in terms of susceptibility to infection by HIV-1. If. as it is predicted, CCR5 plays a major (not redundant) 
role in the entry of most primary virus strains into cells, then Accr5/Accr5 individuals should be particularly resistant to 
HIV-1 challenge, both in vitro and in viva The frequency of the Accr5/Accr5 genotype should therefore be significantly 
lower in HIV-1 infected patients, and increased in exposed-uninfected individuals. Also, if hecerozygotes have a sta- 
tistical advantage due to the lower number of functional receptors on their white blood cells, or to the possible dominant- 
negative properties of the mutant allele, the frequency of heterozygotes (and mutant alleles) should be decreased in 
HIV-infected populations. These hypotheses were tested by genocyping a large number of seropositive Caucasian 
individuals (n = 645) belonging to cohorts originating from various hospitals from Brussels, Liege and Paris (Table I). 
Indeed, it was found that within this large series, the frequency of the null AccrS allele was significantly reduced from 
0.092 to 0.053 (p < 10- 5 ). The frequency of heterozygotes was also reduced from 0.162 to 0.106 (p < 0.001) and not 
a single Accr5/Accr5 individual could be found (p < 0.01). 

[0082] Altogether, functional and statistical data suggest that CCR5 is indeed the major co-receptor responsible for 
natural infection by M-tropic HIV-1 strains. Individuals homozygous for the null AccrS allele (about 1 % of the Caucasian 
population) have apparently a strong resistance to infection. It is unclear at this point whether resistance to HIV-1 is 
absolute or relative, and whether resistance will vary depending on the mode of viral contamination. Larger cohorts of 
seropositive individuals will have to be tested in order to clarify this point. Heterozygotes have a milder though significant 
advantage: assuming an equal probability of contact with HIV, it can be inferred from Table I that heterozygotes have 
a 39% reduction in their likeliness of becoming seropositive, as compared to individuals homozygous for the wild-type 
CCR5 allele. Both a decrease in functional CCR5 receptor number, and a dominant-negative effect of AccrS in vivo 
comparable to what is observed in the in vitro experiments (Fig. 7) are possible explanations for this relative protection. 
The mutant allele, which can be regarded as a natural knock-out in human, is not accompanied by an obvious phenotype 
in homozygous individuals. Nevertheless, the lack of overt phenotype, taken together with the relative protection that 
characterises heterozygous subjects, suggests that pharmacological agents that selectively block the ability of HIV-1 
to utilise CCR5 as a cofactor, could be effective in preventing HIV-1 infection, and would be predicted not be associated 
with major side effects resulting from CCR5 inactivation. These pharmaceutical agents could be used with other com- 
pounds which are able to block other chemokine receptors used as co-receptors by some HIV-primary isolates in order 
to infect other cells [47]. The prevalence of the null allele in the Caucasian population raises the question of whether 
pandemia of HIV (or related viruses using the same co-receptor) have contributed during mankind's evolution to sta- 
bilise by selection the mutant ccr5 allele at such a high frequency. 

Production of antibodies anti-CCR5 

[0083] Antibodies were produced by genetic immunisation. Six week old females balb/c mice were used. DNA coding 
for the human CCR5 receptor was inserted in the expression vector pcDNA3 under the control of the CMV promotor 
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Claims 

1. A method for determining whether an anti-ligand is capable of inhibiting the binding of a ligand. said ligand being 
an HIV virus or a portion thereof, to a peptide having an amino acid sequence which presents more than 80% 
homology with SEQ ID NO. 2 shown in figure 1 , said method comprising the steps of contacting a cell transfected 
with a vector expressing the nucleic acid molecule encoding said peptide, with the anti-ligand under conditions 
permitting a binding of the anti-ligand to said peptide and determining whether the said anti-ligand inhibits the 
binding of the said ligand, to said peptide. 

2. A method for determining whether an anti-ligand is capable of inhibiting the binding of a ligand, said ligand being 
an HIV virus or a portion thereof, to a peptide having an amino acid sequence which presents more than 80% 
homology with SEQ ID NO. 2 shown in figure 1. said method comprising the steps of: 

- preparing a cell extract from cells transfected with a vector expressing the nucleic acid molecule encoding 
said peptide, 

isolating a membrane fraction from the cell extract. 

- contacting the anti-ligand with the membrane fraction under conditions permitting binding of the anti-ligand to 
said peptide, and 

- determining whether the said anti-ligand inhibits the binding of the said ligand to said peptide. 

3. Method according to claim 1 or 2. wherein the method comprises the steps of: 

- preparing a cell or cell extract, said cell being transfected with the nucleic acid molecule encoding a peptide 
having an amino acid sequence which presents more than 80% homology with SEQ ID NO. 2 shown in figure 1 . 
possibly isolating a membrane fraction from the cell extract, 

- contacting the cell or membrane fraction with said anti-ligand, in the presence of the said ligand of said peptide, 
under conditions permitting the activation of a functional peptide response, and 

- detecting by means of a bio-assay a modification in the activity of the peptide, thereby determining whether 
the said anti-ligand inhibits the binding of the said ligand to said peptide. 

4. A method of screening drugs to identify drugs which specifically bind the peptide comprising the amino acid se- 
^ quence which presents more than 80% homology with SEQ ID NO. 2 shown in figure 1, or a part thereof, and can 

be used in the treatment and/or prevention of HIV virus infection, said method comprising contacting a cell trans* ■ 
fected with a vector expressing the nucleic acid molecule encoding said peptide, with a drug under conditions 
permitting binding of said drug to said peptide and determining whether said drug specifically binds the transfected 
cell, thereby identifying a drug which specifically binds to said peptide and which can be used in the treatment 
and/or prevention of HIV virus infection. 

5. A method of screening drugs to identify drugs which specifically bind the peptide comprising the amino acid se- 
quence which presents more than 80% homology with SEQ ID NO. 2 shown in figure 1, or a part thereof, and can 
be used in the treatment and/or prevention of HIV virus infection, said method comprising preparing a cell extract 
from cells transfected with a vector expressing the nucleic acid molecule encoding said peptide, isolating a mem- 
brane fraction from the cell extract, contacting the membrane fraction with a drug under conditions permitting 
binding of said drug to said peptide and determining whether said drug specifically binds the transfected cell, 
thereby identifying a drug which specifically binds to said peptide and which can be used in the treatment and/or 
prevention of HIV virus infection. 
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. A method for determining whether an agonist or antagonist which binds to a peptide comprising the amino acid 
sequence wh,ch presents more than 80% homology with SEQ ID NO. 2 shown in figure 1. or a part there^ can 

transSl 0 ; , h *T ^ 'T""™ ° f ™ ™ ^ in ' eC,i0n ' Said -«'hod comprising contacts ceU 
transfected vv,th a vector expressing the nucleic acid molecule encoding said peptide with the agonist or antagonist 
under condifons permitting binding of the agonist or antagonist to said peptide and determining whether he said 
agonist or antagonist inhibits the binding of HIV virus to said peptide. 

A method for determining whether an agonist or antagonist which binds to a peptide comprising the amino acid 
sequence which presents more than 80% homology with SEQ ID NO. 2 shown in figure 1. or a part thereof can 
be used for the treatment and/or prevention of an H,V virus infection, said method comprising preparing a ce» 
extract from cells transfected with a vector expressing the nucfeic acid molecu.e encoding said peptide ?so.aS 
a membrane fraction from the cel. extract, contacting the membrane fraction with the agonist or antagoni 7lZl 
conditions permitting bind.ng of the agonist or antagonist to said peptide and determining whether the said aoonis 
or antagonist inhibits the binding of HIV virus to said peptide. 9 

The method according to any of the claims 1 to 7. wherein said HIV virus is selected from the group consisting of 
the human immunodeficiency virus 1 (HIV 1), the human immunodeficiency virus 2 (HIV 2) or a portion of said HIV 

viruses. 

l^wr^M 00 '*" 9 10 T °' C ' aimS 1 t0 8 ' Wher6in the POrtion of said HIV vi ™ * '"a glycoprotein 
GP120/GP160 or a portion thereof. 

10. The method according^ any of the claims 1 to 9. further comprising the step of measuring the infectivity of the 
cell by an HIV strain where.n said anti-ligand. drug, agonist or antagonist decreases infectivity by said HIV strain. 

11. The method according to claim 10, wherein the cell is a lymphocyte cell. 

12. The method according to claim 10 or 11. wherein the HIV strain is the human immunodeficiency virus 1 (HIV-1). 

13. The method according to claim 10 or 11, wherein the HIV strain is the human immunodeficiency virus 2 (HIV-2). 
14 ' 2lTo^ToVn any °' me C ' aimS 10 t0 WhSrein deCfeaSe in H ' V infeCtiVi,y iS -asured.by the 
15. The method according to claim 14. wherein said HIV protein is the HIV antigen P24. 

1 6 " onl h °H d aCC ° rdina . to an J cf the claims 1 <° 1 5- w ^rein the amino acid sequence of the peptide presents more 
than 90% homology with SEQ ID NO. 2 shown in figure 1. «enis more 

1 7. The method according to any of the claims 1 to 1 5. wherein the amino acid sequence of the peptide presents more 
than 95% homology with SEQ ID NO. 2 shown in figure 1. F 

18. The method according to any of the claims 1 to 15. wherein the amino acid sequence of the peptide is the amino 

12 ZTT a , °, , 2 "["T fi9Ure 1 ° r 3 POrti ° n thereof at least ^ N-terrninus segment - 

and the first extracellular loop of the amino acid sequence SEQ ID NO. 2 shown in figure 1 . 

19. The method according to claim 3. wherein the modification in the peptide activity is detected by a bio-assay based 
upon the modification in a production of a second messenger. 

ZZ^cZV^oT" b '°- aSSay fe b3Sed UP °" 3 — f — P^sphates 

21 ' L h r?N° d aC T rdi r 9 t °. a , ny ° f th9 C ' aimS 1 10 2 °- Wherein the ce " is a ^mmalian cell non neuronal in origin, 
preferably selected from the group consisting of CHO-K1. HEK293. BHK21 and COS-7 cells. 

22. The method according to any of the claims 1 to 21 . wherein the anti-ligand. the drug, the agonist or the antagonist 
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23. The melhod according to claim 22. wherein the antibody is a monoclonal antibody. 

^s^l^Ztl or TS"' °" " nUb °* " * M » a " ° f *• - 

25. An antibody which inhibits or reduces the binding of the human immunodeficiency virus 1 (HIV 1) or the human 
w,th SEQ ID NO. 2 shown ,n figure 1. .dentified according to the method of any of the claims 1 to 24. 

26 - J^cz^ ssisr j the amino acid s ™ ° f ,he ^ ~ — - «>% 

27 - zs^isx^.trj ,he amino acid sequence * ,he pepwe p — — ** 

29. The antibody according to any of the claims 25 to 28. which is a monoclonal antibody. 

30 ' 1™,'^ aC T' n9 ,'° C ' aim 29> Whfeh iS 3 monocl °"al antibody directed to an epitope of the said peptide 
present on the surface of a cell expressing said peptide. Peptide. 

31. The antibody according to any of the claims 25 to 30. which decreases infectivity of a cell by an HIV strain. 

32. The antibody according to claim 31. wherein the cell is a lymphocyte cell. 

33. The antibody according to claim 31 or 32. wherein the HIV strain is a human immunodeficiency virus 1 (HIV-1 strain). 

34. The antibody according to daim 31 or 32. wherein the HIV strain is a human immunodeficiency virus 2 (HIV-2 strain). 
^:^^^:^l^^ B P^—l carrier and a sufficient amount of the an- 

36. The use of ^pharmaceutical composition according to the claim 35 for the manufacture of a medicament in the 
^Z^S^^^S^ * ^ — ciency virus 1 ^ZXlT^ 

(H. a v7rand/r,h "n PreVenti ° n a " d/or *° *"«"■«' of an infection^ ^^^^£15^ 

(HIV-1) and/or the human immunodeficiency virus 2 (HIV-2) (AIDS). ^ ms 1 

3 \^n7r a ^ 

(HIV-1) and/or the human immunodeficiency virus 2 (HIV-2) (AIDS). y 
- 39 ' ^. U ^^ 7 tS"t??;r " Wherei " S3id " UCleiC 3Cid Me 8nC0deS 3 « any 

40 - « zsrssr of the claims 37 to 39, wherein said nuc,eic acid - a cdna - ■ 

55 ^££££r ° f C ' aimS 37 10 4 °' Wherei " Said an " SenSe °" 3 °-'eotide comprises chemical 
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Patentanspruche 



S. 



AmS zu ' 8est ' m ™"9- °" "in Anti-Ligand in der Lage is., die Bindung eines Liganden an ein Peptid mi. einer 
Am.nosaure-Sequenz. d.e mehr als 80% Homo.ogie mi. der Sequenz SEQ ID NO 2. wie in F igur 1 ^raes e |» 

££Z^£ , 7"? UQand H,V - WUS ° der ei " Teil dessen ist - ™* wobei das JJSZ die 
Schntte umfasst. e.ne Zelle. d.e mi. einem Vektor transfiziert is., der das Nuk.einsaure-Molekul das fur das p Ji d 
kod,ert, expnm.ert. mi. dem An.i-Liganden un.er Bedingungen in Kon.ak. zu bringen. dtdis'std^ de An i 

2. Verfahren zur Bestimmung. ob ein AnU-Ligand in der Lage ist. die Bindung eines Liganden an ein Peotid mit 
Am.nosaure-Sequenz. die mehr als 80% Homologie mi, der Sequenz SEQ ,0 NO 2. wie!" Figur T dlrqes elU 

- aus diesem Zellextrakt eine Membran-Fraktion zu isolieren 

" . Un,6r Bedi " 9U " gen » — d * * Bindung des 

- zu best.mmen, ob der Anti-Ligand die Bindung des Liganden an das Peptid inhibiert. 

3. Das Verfahren nach Anspruch 1 oder 2. wobei das Verfahren die Schritte umfasst: 

" di"n ,«, e, !f 3 ° d r- r eine D " 2 ?"f T M ZU2ubereiten - ™° b * ««• Ze«a mit dem Nukleinsaure-Mo.ekul transfiziert wor- 

dt n str u s7ororr:^ 

- gegebenenfalls eine Membran-Fraktion aus dem Zellextrakt zu isolieren 

- d.e Zelle oder Membran-Fraktion in Gegenwart des Liganden des besagten Peptids mit dem Anti-Lioanden 
unter Bedmgungen ,n Kontaktzu bringen. die die Aktivierung einer funktionellen Peptid-AnSort t.auben S 

" ob dir aT> A ayS ~J Modifikation in der A *«^< des Peptids nachzuweisen und «£ zu eSt^n 
ob der Anti-Ligand d.e B.ndung des Liganden an das Peptid inhibiert. erm.ttein, 

' Wnd^ re H D " rChmUStem V °" Wirttst ° ffe " ™ Identifizierung von Wirkstoffen. die spezifisch an das Peotid 
b.nden. das e,ne Am.nosaure-Sequenz aufweist. die mehr als 80% Homo.ogie aufweist mit der Sequenz SEC ND 

in HIV L'^ 98316 " 1 - ° der einen Teil VOn dieser aufweist - ™« ''e Behand.ung und/oder VeSung 

2 f T" VSfWendet werden kon " en . "obei das Verfahren die Schritte umfasst eine Z^Ne d"e 
I?m w , f r worden ist - der da * Nukleinsaure-Molekul exprimiert. das fur das Pe P «d kodfert S 

e.nem W lr kstoff unter Bedingungen in Kontakt zu bringen, die die Bindung des Wirkstoffs an d«, p JIhh - k 

^ b6 d S,i T en p ° b r WirkSt ° ff tranSfeierte 2e,,e S '* M bindlf urn Sch ^£££ZS£ 

tionr; e ^t^ 

WnH^T D " rchmu ! tern von Wirkstoffen zur Identifizierung von Wirkstoffen. die spezifisch an das Peotid • 
b.nden. das e.ne Am.nosaure-Sequenz aufweist. die mehr als 80% Homologie aufweist mit der Sequenz SEQ £ 

von HIV "Zl'fnf I ar9eStel,t ' ° d , er eine " T8il V ° n diSSer a ^ eiSt ' und f0r die B-handlunJur^S ZfeWuS 

ve^endef werden kann ^ Behandlun 9 ""d/oder Vermeidung von HIV-Virus-.nfektionen 

,™t h ?'! < ZUrBe , Stin ^ mUn9 ' ° b A9 ° niSt oder Antagonist, der ein Peptid bindet. das eine Arninosaure-Seauenz 
umfasst. d,e mehr als 80% Homologie aufweist mit der Sequenz SEQ ID NO-2 wie in FiaTl ritrnlt.fm ^ 
e.nen Tei. vo.dieser aufweist. fOr die Behandlung und/oder Vermeidung i^^/n^v^SS we" 
den kann. wobe, das Verfahren die Schritte umfasst. eine Zelle. die mit einem Vektor transfiziert woTden ^s . der 
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das Nukleinsaure-Molekul exprimiert. das fur das Peptid kodiert. mit dem Agonisten Oder Antagonisten unter Be- 
d.ngungen in Kontakt zu bringen. die die Bindung des Agonisten Oder Antagonisten an das Peptid ertauben und 
zu bestimmen. ob der Agonist Oder Antagonist die Bindung von HIV-Virus an das Peptid inhibiert. 

7. Verfahren zur Bestimmung. ob ein Agonist oder Antagonist, der ein Peptid bindet, das eine Aminosaure-Sequenz 
umfasst. die mehr als 80% Homologie aufweist mit der Sequenz SEQ ID NO:2. wie in Figur 1 dargesteflt oder 
einen Teil von dieser aufweist, fur die Behandlung und/oder Vermeidung einer HIV-Virus-lnfektion verwendet wer- 
den kann, wobei das Verfahren die Schritte umfasst. einen Zellextrakt aus Zellen zuzubereiten die mit einem 
Vektor transfiziert worden sind, der das Nukleinsaure-Molekul exprimiert, das fur das Peptid kodiert aus dem 
Zellextrakt e.ne Membran-Fraktion zu isolieren. die Membran-Fraktion mit dem Agonisten oder Antagonisten unter 
Bed.ngungen in Kontakt zu bringen. die die Bindung des Agonisten oder Antagonisten an das Peptid erlauben 
und zu bestimmen. ob der Agonist oder Antagonist die Bindung von HIV-Virus an das Peptid inhibiert. 

8. Das Verfahren nach einem der Anspruche 1 bis 7, wobei der HIV-Virus ausgewahlt ist aus HIV-1 . HIV-2 oder Teilen 
dieser HIV-Viren. 

9. Das Verfahren nach einem der Anspruche 1 bis 8. wobei der Teil des HIV-Virus das Glykoprotein qp120/aDl60 
oder ein Teil von diesen, ist. 

10. Das Verfahren nach einem der Anspruche 1 bis 9, wobei das Verfahren weiterhin den Schritt umfasst den Grad 
der Infektion der Zelle durch einen HIV-Stamm zu bestimmen. wobei der Anti-Ligand, der Wirkstoff, der Agonist 
oder Antagonist die Infektion durch den HIV-Stamm abschwacht. 

11. Das Verfahren nach Anspruch 10. wobei die Zelle ein Lymphozyt ist. 

12. Das Verfahren nach Anspruch 10 oder 11. wobei der HIV-Stamm das HIV-1 ist. 

13. Das Verfahren nach Anspruch 10 oder 11, wobei der HIV-Stamm HIV-2 ist. 

14. Das Verfahren nach einem der Anspruche 10 bis 13. wobei die Abschwachung der HIV-lnfektion gemessen wird 
Ober die Konzentration eines HIV-Proteins. 

15. Das Verfahren nach Anspruch 14. wobei das HIV-Protein das HIV^Antigen p24 ist. 

16. Das Verfahren nach einem der Anspruche 1 bis 15. wobei die Aminosaure-Sequenz des Peptids mehr als 90% 
Homologie mit der Sequenz SEQ ID NO:2. wie in Figur 1 dargestellt. aufweist - 

17. Das Verfahren nach einem der Anspruche 1 bis 15, wobei die Aminosaure-Sequenz des Peptids mehr als 95% 
Homologie mit der Sequenz SEQ ID NO:2, wie in Figur 1 dargestellt, aufweist. 

1 8. Das Verfahren nach einem der Anspruche 1 bis 15, wobei die Aminosaure-Sequenz des Peptids die Aminosaure- 
Sequenz SEQ ID NO:2, wie in Figur 1 dargestellt. oder einen Teil von dieser, der wenigstens das N-terminale 
Segment und den ersten extrazellularen Loop der Aminosaure-Sequenz SEQ ID NO:2, dargestellt in Fiaur 1 
umfasst, ist. y 

19. Das Verfahren nach Anspruch 3, wobei die Modifikation der Peptid-Aktivitat mittels eines Bioassays auf Basis der 
Modifikation in der Produktion eines sekundaren Botenstoffs nachgewiesen wird. 

20. Das Verfahren nach Anspruch 19, wobei der Bioassay auf einer Messung der Konzentration der Calcium-lonen 
5o oder von Inositol-Phosphaten (wie IP 3 ) beruht. 

21. Das Verfahren nach einem der Anspruche 1 bis 20. wobei die Zelle eine Saugetier-Zelte nicht-neuronalen Ur- 
sprungs ist, vorzugsweise ausgewahlt aus CHO-K1-, HEK293-, BHK21- und COS-7-Zellen. 

55 22. Das Verfahren nach einem der Anspruche 1 bis 21, wobei der Anti-Ligand, der Wirkstoff, der Agonist oder der 
Antagonist ein Antikorper ist. 

23. Das Verfahren nach Anspruch 22. wobei der Antikorper ein monoklonaler Antikorper ist. 
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24 - 2c der monoklona,e An,ik6rper 9ul ein Epi,op des pep,ids * - 

25. Antikfljper. der die Bindung von HIV-1 oder von H.V-2 an ein Peptid mi. einer Aminosaure-Seauenz die mehr a.s 
80% Homology m,. der Seouenz SEQ .0 NO:2. wie in Figur 1 dargestellt. aufweist. inhibiert Oder reduz7e rt und 
der .dent.fiz.erl wurde nach dem Verfahren nach einem der Anspruche 1 bis 24. 'eauz.ert. 

29. D« AnlM, ps , tine™ d« AnspMOi. 25 Di, 2«. to .in monoklon.l.r Amik»psr is ,. 

32. Der Antikorper nach Anspruch 31. wobei die Zelle ein Lymphozyt ist. 

33. Der Antikorper nach Anspruch 31 oder 32. wobei der HIV-Stamm ein HIV-1-Stamm ist. 

34. Der Antikorper nach Anspruch 31 oder 32. wobei der HIV-Stamm ein HIV-2-Stamm ist. 

rc^r^^^sznir «- * -« * „ ,„ «,„ 

STSS ST 4 ° !P, ° C ''* 37 * W — «NA oder *. a .„o. 

"' ZZ£?Z2£r ° ^ 3 ' " 0 - *"«»™«'°*«««> «,.„,„«, A™,„„ »„„ 
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Revendications 



1 - ^^^r^^zs^r d ' inhiber ,a iiaison d ' un ,i9and - ,ed " ,igand *-« » — 

- isolation d'une fraction de membrane a partir de I'extrait cellulaire 

' r^^* SS** - 3VeC " fraC,i °" d9 memb — *™ - —-on. Pe-ettan, ,a Haison de 
■ determination de savoir si ranti-ligand inhibe la liaison dudit ligand audit peptide 

3. Methode selon Tune des revendications 1 ou 2. dans iaquel.e la methods comprend les etapes de : 

• preparation d'une cellule ou d'un extrait cellulaire, ladite cellule etant transferee avec la molecule d-arirf. 

- eventuellement isolation d'une fraction de membrane a partir d'un extrait cellulaire 
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7. Methode pour determiner si un agoniste ou antagoniste qui se lie a un peptide comprenant une sequence en 
acides am.nes qu. presente plus de 80 % d'homologie avec SEQ ID NO. 2 representee sur la figure 1 ou une 
partie de celle-ci. peut etre utilisee dans le traitement et/ou la prevention de I'infection au virus VIH ladite methode 
comprenant la preparation d'un extrait cellulaire a partir de cellules transferees avec un vecteur exprimant la 
molecule d'acide nucleique codantledit peptide. Isolation d'une fraction de membrane a partir de Textrait cellulaire 
la rn.se en contact d'une fraction de membrane avec I'agoniste ou I'antagoniste dans des conditions permettant 
la liaison de I'agoniste ou de I'antagoniste audit peptide et la determination de savoir si (edit agoniste ou (edit 
antagoniste inhibe la liaison du virus VIH audit peptide. 

8. Methode selon Tune des revendications 1 a 7, dans laquelle le virus VIH est choisi dans le groupe consistant en 
tfnTviH mmun ° d ® ficience humain 1 < V,H 1) - le virus d'immunodeficience humain 2 (VIH 2) ou une portion desdits 

9. Methode selon rune des revendications 1 a 8, dans laquelle la portion dudit virus VIH est !a glycooroterne GP 
120/GP 160 ou une portion de celle-ci. M 

10. Methode selon Tune des revendications 1 a 9. comprenant en outre I'etape de mesure de la capacite a etre infecte 
de la cellule par une souche VIH dans laquelle (edit anti-Iigand, medicament, agoniste ou antagoniste decroft la 
capacite a etre infecte par ladite souche VIH. 

11. Methode selon la revendication 10, dans laquelle la cellule est une cellule lymphocyte. 

12. Methode selon rune des revendications 10 ou 1 1, dans laquelle la souche du VIH est le virus d'immunodeficience 
humain 1 (VIH 1). 

13. Methode selon rune des revendications 10 ou 11, dans laquelle la souche du VIH est le virus d'immunodeficience 
humain 2 (VIH 2). 

14. Methode selon I'une quelconque des revendications 10 a 13. dans laquelle la diminution du pouvoir infectieux de 
VIH est mesure par le dosage d'une proteine VIH. 

15. Methode selon la revendication 14, dans laquelle ladite proteine du VIH est I'antigene P24 du VIH. 

16. Methode selon I'une quelconque des revendications 10 a 15. dans laquelle la sequence en acides amines du 
peptide presente plus de 90 % d'homologie avec SEQ ID NO. 2 representee sur la figure 1. 

17. Methode selon I'une quelconque des revendications 10 a 15, dans laquelle la sequence en acides amines du 
peptide presente plus de 95 % d'homologie avec SEQ ID NO. 2 representee sur la figure 1. 

18. Methode selon I'une quelconque des revendications 10 a 15. dans laquelle la sequence en acides amines du 
peptide est la sequence en acides amines SEQ ID NO. 2 representee sur la figure 1 ou une portion de celle-ci 
comprenant au moins le segment N-terminaJ et la premiere boucle extracellulaire de la sequence en acides amines 
SEQ ID NO. 2 representee sur la figure 1. 

19. Methode selon la revendication 3, dans laquelle la modification dans I'activite du peptide est detectee par un test 
biologique base sur la modification dans la production d'un second messager. 

20. Methode selon la revendication 19. dans laquelle le test biologique est base sur la mesure des ions calcium ou 
sur la concentration des inositol phosphates (tels que IP 3 ). 

21. Methode selon I'une quelconque des revendications 1 a 20. dans laquelle la cellule est une cellule de mammifere 
d'ongme non neuronate, de preference choisie parmi le groupe consistant en cellules CHO-K1, HEK293, BHK21 
et COS-7. 

22. Methode selon I'une quelconque des revendications 1 a 21. dans laquelle I'anti-ligand, le medicament. I'agoniste 
ou I'antagoniste est un anticorps. 

23. Methode selon la revendication 22, dans laquelle Tanticorps est un anticorps monoclonal. 
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^ iT^StrS.Ji- daPS ,aqUe " e '' an,iCOrPS m0n0Ctona ' - «" *- PeP^ 

25 ' de!!c^aSS)Tun oe^e? T™ ?^«***™ 1 1). ou du virus dlmmu^B- 

2 ^rm 0 :^ 

29. Anticorps selon Tune quelconque des revendications 25 a 28. qui est un anticorps monoclonal. 

31 " TsrZ P i:Te ^Z^^ d « indications 25 a 30. qui decroT, ,a capacite a etre infecte d'une ceHule 
32. Anticorps selon la revendication 31. dans lequel la cellule est une cellule lymphocyte. 

££S££2Z Tv'ihT 6 reVendiCati0nS 31 ~ 32 ' da " s - —he du VIH es, !e virus d'immu- 

™ZZT^™ TUST reVendiCati ° nS 31 ° U 32 ' da " S ^ » a ™<*° * V,H est ,e virus d-immu- 

35 ' S , „TJ? MlUOn , pha ' maceuU «««» compmnant un vehicule pharmaceutique acceptable et une quantite suffisante de 
I anticorps selon Tune quelconque des revendications 25 a 34. guanine sumsante de 

36. Utilisation de la composition pharmaceutique selon la revendication 35. pour la preparation d'un medicament oour 

«Z™Z V ' a h pr * Vent r d>une infec «°" Pa-" "a virus d-immunodeficience humain 1 (V^T) eZ "e vinus 
□ immunodeficience humain 2 (VIH 2) (SIDA). 

S^-" 0,i ?° nUCl60tide antisens - ^rnprenant une sequence qui s'hybride de facon specifique a une mo- 
lecule d ac.de nuci ei que ayant plus de 80 % d'homologie avec SEQ ID NO. 2 representee sur la fioure 1 

numain 1 (VIH 1) et/ou le virus d'immunodeficience humain 2 (VIH 2) (SIOA). 

38 ' SL'd^frir Oli f.° nucl6otide antisens - comprenant une sequence qui s'hybride de facon specifique a une ml ' 
lecule d acide nucle.que ayant au moins la sequence d'acide nucieique SEQ ID NO 2 representee sur i^Im 
ou une part.ede ce.leci pour la preparation d'un medicament pour le'traitement etnLTa^SSTd^e ,„ta^ 
par le v,rus d immunodeficience humain 1 (VIH 1) et/ou le virus d'immunodeficience humain 2 (VIH2) ^IDA) 

39 ' X^Zn^T 'T re y endications 37 ° u 38 - d ans laquelle la molecule d'acide nucieique code un peptide 
tel que defini dans Tune quelconque des revendications 1 a 7 et 1 6 a 1 8. Peptide 

40 ' out^^^SS^f * M ' ,aqUe " e 13 ™^ d ' aCide - - d'ADNc 

41 - d?^^'" 37 * M ' d3nS laqUe " e ' edit ««»•"• «"p™. des ana,o g ues 
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59 
19 

119 
39 

179 
59 



SEQ ID NO. 1 

• FIG. I a 

GAATTCCCCCAACAGAGCCAAGCTCTCCATCTAGTGGACAGOT 
TTCCCTrCACTAOVAAACTTC^^ 

CTATGTAGGCAATTAAAAACCTATTGATC^^ 

TAAATACATTCTAGGACTTTATAA^ 23g 

79 

Aj^TTATC^TCT^ 2 „ 

WKIWVKQIAARLLPPLYSLV 119 
"CATCTTraGTTTOT^ 4 
FIFGPVGNMLVILILINCKR 139 

LKSMTDIYLLNLAISDLPFL 159 
OTA^TCCCCTTCTGGGCTC^ 
LTVPFWAHYAAAQWDFGN T M 179 

CQLLTGLYFIGFFSGIFFII 199 
CTCCTGACAATCGATAGGTACCTGGCTGTCGTCCATGCTGl Xj L J, 1 laC i' ' T AAAAGCCAGG S59 

lltidrylavvhavfa'lkar 



219 



ACGGTCAO-i i xvjGGGTGGTGACAAGTGTGATCACTTGGGTGGTGGCTGTGTTTCCGT^T 719 

TV i FGVVT SVITWVVAVFAS 239 

CrCCCAGGAATCATCTTTACCAGATCTC^UVAAGAAGGTC^ 779 

LPGirFTRSQKEGLHYTCSS 259 

CATTTTCCATACA 
H F ? Y 
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299 
99 

259 
119 



GAATTCCCCCAACAGAGCCAAGCTCTCCATCTAGTGGACAGGGAAGCTA 5 9 

19 

TTC C CTTCACTA CAAAACTTCATTG CTTGG CCAAAAAGAGAGTTAATTCAATGTAGACAT 119 

39 

CTATGTAGGCAATTAAAAACCTATTGATGT^^ 179 

• • 59 

TAAATACATTCTAGGACTTTATAAAAGATCACTTTTTATTTATC 2 3 9 

79 

ATGGATTATCAAGTGTCAAGTCCAATCTATtSACZATCAATTATIATACATCGGAGCCCT 
MDYQVSSPIYDINYYTSE P C 

CAAAAAATCAATGTGAAGCAAATCGCAGCCCGCCTCCTGCCTCCGCT 
QKINVKQIAARLLPPLYS L V 

TTCATCTTTGG 1 ITU* I^jGGCAACATGCIX^TCATCCTCATCCTGATAAACTGCAAAAGG 419 

FIFGFVGNMLVILILINCKR 139 

CTGAAGAGCATGACTGACATCTACCTGCTCAACCTGGCCAT 4 7q 

L K SMTD IY.LLNLAI SDLFFL 159 

CTTACTGTCCCCTrCTGGGCTCACTATG 539 

LTVPFWAHYAAAQWDFGNTM 179 

TGTCAACTCTTGACAGGGCTCTArrTTATAGGCTTCTTCT 599 

CQLLTGLY FIGFFSGIFFII 199 

CTCCTGACAATCGATAGGTACCTGGCTGTCGrc € 5 9 

LLTI DRYLAVVHAVFALKAR 219 

ACGGTCACCTTTTCGGGTGGTGACAAGTGT^ 7 19 

TVTFGVVTSVrTWVVAVFAS 239 

CTCCCAGGAATCATCTTTACCAGATCTCAAAAAGAAGGTCTTCATT 779 

LPGIIFTRSQKBGLHYTCSS 259 

^TTTTCCATACAGTCAGTATCAATTCTGGAAGAATTTCCAGACATTAAAGA 839 

HFP YSQYQFWKKFQT. LKIVI 279 

SEQ ID NO. 2 FIG . lb 
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(^TCCaCTGGGGAGCaGGAAATATCTC^ 1Jig 



439 



L 

^^CCCAGTCAGAGTTGTGCACATGGCTTAGTTTTCATACACAGCCTGGGCTGGGG 13 79 

4S9 

TTGGJWGAGGTCTTTTTTAAAAGGAAGTTACTGTTATAGAGGGTCTAAGATTCATCCATT 1439 



479 



SEQ ID NO. 2 (SOITE) 
FIG.lc 
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G AA TTC C C CCAACAGAGC CAAGCTCT C CATCTAGTGG ACAGGGAAG CTAG CAG CAAACC 
TTCCCTTCACTACZAAAACTTCATTGCTTGGCCA^ 
CTATGTAGGCAATTAAAAACCTATTGA^ 
TAAATACATTCTAGGACTTTATAAAAGATCZACTTTIT^ 



59 
19 

119 
39 

179 
59 

239 
79 



99 



CAAA^TC^TG^G(^TCG^GCCC^CTCCTCCCTCCGCTCTACTCACT^ 359 
aKINVKQIAARLLppLYSLV 119 

TTCATCTTTGGTTrTGTGGGC^CATGC^ 419 
FIFGF.VGNMLVII.XLIW C TT. 139 

CTGAAGAGCATGACTGACATCTACCTGCTCAACCTTjGCCATCTCTGACCTGTTTTTCCTT 479 

LKSMTDIYLLNI.AISD L F ? L ill 

C^^TCCCCTTCTGGGCTC^CTATGCTG^ 

L T V p FWAH YAAAQ WDFGNT M 179 

TGTCAACTCTTtlACAGGGCTCTATTTTATAGGCTTCT^CrCTGGAATCTTCTTCATCATC 599 

CQLLTGLYFIGFFSGIFFII 199 

CTCCTGACAATCGATAGGTACCTGGCTGTCGTCC^^ 

LLTIDRYLAVVHAVPAL KAR 219 

ACGGTCACCTTTGOKTGGTGACAAGTGTGATC^ 719 

TVTFGVVTSVITWVVAV? A S 239 

CTCCCAGGAATCATCTTTACCAGATCTCAAAAAGAAGGTCTTCATTACACCTGCAGCTCr 779 

.LPGIIFTRSQKEGLHYTCSS 2S9 

CATTpCCATACATTAAAGATAGTCATCTTG<^CTC<TrCCTGCCG^ CTTGTCATGGT 339 

HFPYIK DSKLGAGPAAACHG 279 

SSQ ID NO. 3 FIG . Id 
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CAGC^CIGTGAGGCTTATOT g5g 

319 

CAACATTGTCCTTCTCCTGAACACCTTCCAGGAATTCTTTGGCCTC 10l9 

339 

CTCl^mC^ETGGACCAAGCrATGCATC 1Q79 

359 

CATCAACCCCATCATCTATT^CTTTGTCGGGGAGAACT 
CTTCCAAAAGCACATTGCCAAACGCTTCTX3CAAATG 

' TCCaSAGCGAGCAAGCTCACTTTAO^CCCGATC 1259 

419 

rTTCTGACJvcG^crauurr^ x3 19 

439 

TTCATACACAGCCTCGGCTGGGC^ 13?9 

459 

GTTATAGAGGGTCTAAGATTCATCCATTTATITGGCATCTGTTT^ 143 9 



1139 
379 

1199 
399 



479 



GAATTC 



SSQ ID NO. 3 (SUITE) 
FIG.le 
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